Exogenously expressed human Ku70 stabilizes Ku80 in Xenopus oocytes and induces heterologous DNA-PK catalytic activity.
The Ku protein is a heterodimer composed of 70 kD (Ku70) and 80 kD (Ku80) subunits. Ku is the regulatory component of the DNA-dependent protein kinase (DNA-PK) that has a catalytic subunit of approximately 460 kD (DNA-PK(cs)). In this study, the two polypeptides (Ku80/Ku70) of the human Ku were expressed in Xenopus oocytes in order to investigate their over-expression, sub-cellular localization, and functional interaction with the Xenopus DNA-PK(cs). In vitro-transcribed mRNAs for Ku70 and Ku80 were obtained from the respective plasmid constructs. The exogenously expressed proteins from the injected mRNAs were immunoprecipitated using a specific anti-T7 Tag antibody. The T7 Tag epitope is present in the vector at the amino-terminus and is in-frame with the Ku cDNA sequences. While injected Ku70 mRNA translated to a full-length Ku70 polypeptide that translocated to the nucleus, injected Ku80 mRNA resulted in the expression of a truncated product that was retained in the cytoplasm. Although Ku80 mRNA was stable for a period of 18 h in the oocytes post-microinjection, the protein was only stabilized when co-expressed with Ku70, suggesting that Ku80 is susceptible to proteolytic degradation when not dimerized with Ku70. Furthermore, the immunocomplex was capable of phosphorylating the DNA-PK-specific substrate thereby indicating that the holoenzyme could functionally reconstitute in vivo in the oocytes by heterologous subunits thus demonstrating evolutionary conservation of the enzyme subunit structure and function among diverse species.